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BKKT Newton $\nabla_{xx}L(w)$ $D$
( $SD$ ) HRVW$/KSH/M$
$(4(\begin{array}{ll}\nabla_{xx}L(w_{k})+H_{k} -A_{0}(x_{k})^{T}-A_{0}(x_{k}) O\end{array})(\Delta x_{k}^{NW}\Delta y_{k}^{NW})=(\begin{array}{l}-\nabla f(x_{k})+A_{0}(x_{k})^{T}y+\mu \mathcal{A}^{*}(x_{k})X_{k}^{-1}9(x_{k})\end{array})$
(5) $\triangle Z_{k}^{NW}=\mu X_{k}^{-1}-Z_{k}-\frac{1}{2}(X_{k}^{-1}\triangle X_{k}^{NW}Z+Z\triangle X_{k}^{NW}X_{k}^{-1})$
(6) $(\begin{array}{ll}D+H_{k} -A_{0}(x_{k})^{T}-A_{0}(x_{k}) O\end{array})(\Delta x_{k}^{SD}\Delta y_{k}^{SD})=(\begin{array}{l}-\nabla f(x_{k})+A_{0}(x_{k})^{T}y+\mu \mathcal{A}^{*}(x_{k})X_{k}^{-1}g(x_{k})\end{array})$
(7) $\Delta Z_{k}^{SD}=\mu X_{k}^{-1}-Z_{k}-\frac{1}{2}(X_{k}^{-1}\Delta X_{k}^{SD}Z+Z\Delta X_{k}^{SD}X_{k}^{-1})$
$A_{0}(x)$ : $\mathbb{R}^{m}arrow \mathbb{R}^{n},\mathcal{A}^{*}(x)$ : $\mathbb{S}^{p}arrow \mathbb{R}^{n}$
$A_{0}(x)=(\begin{array}{l}\nabla g_{1}(x)^{T}\vdots\nabla g_{m}(x)^{T}\end{array}), \mathcal{A}(x)^{*}Z=(\begin{array}{l}\langle A_{l}(x),Z\rangle\vdots\langle A_{n}(x),Z\rangle\end{array})$
126
$A_{i} \equiv\frac{\partial X(x)}{\partial x_{i}}$ $H$
$H_{ij}=Tr(A_{i}(x)X^{-1}A_{j}(x)Z)$
$F$ $F_{BP},$ $F_{PD}$ Primal
barrier penalty function, Primal-dual barrier function $u=(x, Z)$
$F_{BP}(x)\equiv f(x)-\mu\log(\det X)+\rho\Vert g(x)\Vert_{1}$
$F_{PD}(u)\equiv\langle X, Z\rangle-\mu\log(\det X\det Z)$
$F(u)\equiv F_{BP}(x)+F_{PD}(u)$
$F_{l}$ , $F_{q}$
$\triangle F\iota,$ $\Delta F_{q}$ $F_{q}$
$F_{l}(u, \Delta u)\equiv F(u)+\triangle F_{l}(u, \triangle u)$
$\triangle F_{l}(u, \Delta u)\equiv\triangle F_{BPl}(x, \triangle x)+\Delta F_{PDl}(u, \triangle u)$
$\triangle F_{BPl}(x, \triangle x)\equiv f(x)^{T}\triangle x-\mu Tr(X^{-1}\DeltaX)+\rho(\Vert g(x)+A_{0}(x)\Delta x\Vert_{1}-\Vert g(x)\Vert_{1})$
$\triangle F_{PDl}(u, Au) \equiv Tr(\Delta XZ+X\triangle Z-\mu X^{-1}\triangle X-\mu Z^{-1}\Delta Z)$
$F_{q}(u, \triangle u)\equiv F_{l}(u, \Delta u)+\frac{1}{2}(\triangle u)^{T}(\nabla_{xx}L(w)+H)\triangle u$
$\Delta F_{q}(u, \triangle u)\equiv F_{q}(u, \Delta u)-F(u)$
3
[NLSDP] Barrier KKT ( BKKT )
KKT [12].
Step$O$ . $\epsilon>0$ , $M_{c}>0$ , $\{\mu_{k}\},$ $\mu_{k}\downarrow 0$ $k=0$






Step3 $\alpha^{*}$ $u_{k}$ $\Delta u_{k}$ $F_{q}(u_{k}, \alpha\Delta u_{k})$
$\alpha\geq 0$
(8) $F_{q}(u_{k}, \alpha^{*}(u_{k}, \Delta u_{k})\Delta u_{k})\leq F_{q}(u_{k}, \alpha\Delta u_{k}), \forall\alpha\geq 0$
$\nu=1$ $s_{k}=\alpha^{*}(u_{k}, \Delta u_{k}^{SD})\triangle u_{k}^{SD}$ $\nu=1$
Step3
$K$ $\hat{u}=(\hat{x},\hat{Z})$
(9) $\lim_{karrow+\infty,k\in K}\Delta u_{k}^{SD}=0$
(10) $\lim_{karrow+\infty,k\in K}\Delta u_{k}^{NW}=0$
(11) $\lim_{karrow+\infty.k\in K}u_{k}=\hat{u}$
$\Delta w_{k}^{NW}$ (4)(5)
$\nabla f(x_{k})+(\nabla_{xx}L(w_{k})+H_{k})\Delta x_{k}^{NW}-A_{0}(x_{k})^{T}(y_{k}+\Delta y_{k})-\mu \mathcal{A}^{*}(x_{k})X_{k}^{-1}=0$
$g(x_{k})+A_{0}(x_{k})\Delta x_{k}^{NW}=0$
$\mu X_{k}^{-1}-Z_{k}-\frac{1}{2}(X_{k}^{-1}\Delta X_{k}^{NW}Z+Z\Delta X_{k}^{NW}X_{k}^{-1})-\Delta Z_{k}^{NW}=0$












FBPl $(x_{k})$ $\triangle x_{k}$ $\alpha_{xk}$ $\Delta Z_{k}$ $\alpha_{zk}$
$\alpha_{zk}\ovalbox{\tt\small REJECT}$ BOX








$c_{L}= \min\{\frac{\mu}{M_{L}}, \lambda_{\min}(X+\alpha_{x}\Delta X)\lambda_{\min}(Z)\}$
$c_{U}= \max\{\mu M_{U}, \lambda_{\max}(X+\alpha_{x}\Delta X)\lambda_{\max}(Z)\}$




1 $X+\alpha_{x}\triangle X,$ $Z,$ $Z^{-1}\Delta Z$




$c_{L}= \min\{\frac{\mu}{M_{L}}, \lambda_{\min}((X+\alpha_{x}\Delta X)Z)\}$
$\mathcal{C}U=\min\{M_{U}, \lambda_{\max}((X+\alpha_{x}\Delta X)Z)\}$
$\alpha_{z}=\min\{-\frac{1}{\lambda_{\min}(V_{L}^{-}\Delta ZV_{L}^{-1})1}, \frac{1}{\lambda_{\max}(V_{U}^{-}\Delta ZV_{U}^{-})11}, 1\}$
$V_{L}=Z-\mathcal{C}L(X+\alpha_{x}\Delta X)^{-1}$
$V_{U}=c_{U}(X+\alpha_{x}\Delta X)^{-1}-Z$
1 $M_{L}>1,$ $M_{U}>1$ 2 1








Problem 2 (SOF $H_{2}$ problem)
minimize $Tr(X)$
subject to $Q\succ O$
$A(F)Q+QA(F)^{T}+B_{1}B_{1}^{T}\preceq O$
$(\begin{array}{ll}X C(F)QQC(F)^{T} Q\end{array})\succeq O$
$X\in \mathbb{R}^{n_{z}xn_{z}},$ $F\in \mathbb{R}^{\mathfrak{n}_{u}Xn_{y}},$ $Q\in \mathbb{R}^{n_{x}\cross n_{x}}$ $X,$ $Q$ $F$
$A\in \mathbb{R}^{n_{x}\cross n_{x}},$ $B\in \mathbb{R}^{n_{x}\cross n_{u}},$ $B_{1}\in \mathbb{R}^{n_{x}Xn_{w}},$ $C\in \mathbb{R}^{n_{y}xn_{x}},$ $C_{1}\in \mathbb{R}^{n_{z}\cross n_{x}},$ $D_{11}\in$






itr Newton $*1$ . time


























minimize $\sum_{k=1}^{K}\Vert X^{k}-A^{k}\Vert_{F}+\sum_{k=1}^{K}\Vert X^{k}\Vert_{F}$
subjectto $X^{k}\succeq O$
$X_{ij}^{k}=v_{k}, i=j$
$X_{ij}^{k}=0, (i,j, k)\not\in S, i\neq j$
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